Early glomerular dysfunction in patients with sickle cell anemia.
The purpose of this study was to analyze the determinants of glomerular filtration in nonnephrotic young adult patients with sickle cell anemia (SCA). We prospectively screened 14 patients with homozygous SCA who had normal plasma creatinine concentrations and normal or moderately elevated albuminuria (< 1 g/d). Inulin, paraaminohippuric acid, and dextran clearances were evaluated and compared with values obtained from a control group (age-matched healthy volunteers). SCA patients had a significantly higher glomerular filtration rate and effective renal plasma flow than controls (146 +/- 9 mL/min/1.73 m2 v 120 +/- 3 mL/min/1.73 m2 [P < 0.01] and 1,052 +/- 69 mL/min/1.73 m2 v 709 +/- 38 mL/min/1.73 m2 [P < 0.001], respectively). We found no correlation between glomerular filtration rate or effective renal plasma flow and hematocrit. Fractional clearance of neutral dextran was significantly elevated in SCA patients for all radii between 3.4 and 5.4 nm. Theoretical analysis of dextran transport through a heteroporous membrane model revealed a slight increase in the mean radius (ro) of restrictive pores (5.68 nm v5.50 nm; P < .001) and no significant difference in shunt pathway (omega o) values. Among the other hemodynamic parameters, the most significant change was a dramatic increase in ultrafiltration coefficient (41.3 +/- 3.6 mL/mm Hg/min/1.73 m2 v 25.1 +/- 2.6 mL/mm Hg/min/1.73 m2; P < 0.001). Our results suggest that hyperfiltration in SCA patients is associated not only with enhanced renal perfusion but also with an alteration in glomerular permeability and with an increase in Kf. This change in Kf is fully in agreement with the large increase in glomerular area previously described in SCA patients. Based on our results and those of previous morphologic studies, we propose that enhanced transglomerular trafficking of macromolecules associated with podocyte stretch lesions (defects) induced by glomerular hypertrophy may play a role in the genesis of this particular form of focal segmental glomerulosclerosis, which is associated with SCA.